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INTRODUCTION
The performance test and progeny test have been conducted to improve performance of Korean
Brown Cattle (Hanwoo) since 1986. The breeding objectives are increasing final weight and
intra-muscular fat % in ribeye area using bulls, but the objectives was changed improve meat
quality using steers. Many literatures reported that steers are better than bulls in beef quality.
This study was performed to understand genetic characteristics of Hanwoo for improvement of
Hanwoo. 

MATERIAL AND METHODS
The data of progeny test was collected from 1996 to 1999 by Livestock Improvement &
Management Center, NACF and was used to estimate genetic parameters for carcass traits. The
period of test is from age at 6 months to age at 24 months. The carcass traits considered in this
study are cold carcass weight (CW), dressing percent (DP), eye muscle area (EMA), backfat
(BF) and marbling score (MS).

CW was measured after cold storage over 24 hours and DP was calculated a ratio, CW over
weight before slaughter. EMA, BF and MS were measured at the 13th rib-first lumbar section.
Marbling was classified with scores 1 to 7, with number 7 being best. Total number of animals
in pedigree was 31,635. Table 1 shows the number of records, overall means and standard
deviations per traits.

Table 1. Numbers of records, means, standard deviations (STD) and extreme values for
each traits

Traits No. Mean STD Min Max
Carcass weight (CW), kg
Dressing percent (DP), %
Eye muscle are (EMA), cm2

Backfat (BF), cm
Marbling score (MS)

1,117
1,117
1,116
1,115
1,117

299.11
58.942
74.684
0.716
3.014

33.465
4.005
8.448
0.301
1.586

183.0
41.2
50.0

0.1
1

406.0
77.3

104.0
2.1

7

In past, the sire model was chosen over alternative models (e.q., animal model) because
multiple traits animal models require large amounts of computing time and cost. Recently,
Dodenhoff et al. (1999), Kaps et al. (1999), Choi et al. (2000), and Shanks et al. (2001) used
an animal model for growth and carcass traits.
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The animal model used in this analysis was

ijklijklijklkjiijkl eAbAbLocSeasonYearY ++++++= 2
21µ

where, ijklY  is observation ijk for the trait; µ  is the populations mean; iYear  is the fixed

effect of birth year (1996 to 1999); jSeason  is the fixed effect of season (spring, summer,

fall, winter); kLoc  is the fixed effect of location of birth (1 to 2); 1b  and 2b  are linear and

quadratic partial regression coefficients; ijklA  is slaughter age in day ; and ijkle  is the random
residual associated with observation ijkl.

Estimates of genetic parameters were obtained with MTDFREML which is a set of programs
for estimating (co)variance components using animal models and derivative-free REML
(Boldman et al., 1995).

RESULTS AND DISCUSSION
Estimated heritabilities and correlations for carcass traits are shown in table 2. Estimated
heritabilities was 0.29, 0.17, 0.39, 0.44 and 0.57 for CW, DP, EMA, BF and MS, respectively.
Heritabilities of steers for CW, DP and BF were lower than estimates from bulls by Park
(1999), but steers were higer than bulls for EMA and MS. Heritabilities for BF and MS were
higher than the heritabilities of Japanese Brown Steers by Hirooka et al. (1996). Heritability for
CW of Korean Brown steers was lower than average of estimates (.41) in many literature
reported by Marshall (1994), but for MS (.35) was higher. Heritabilities for EMA and BF were
correspond with average of estimates (.37 and .44).

Table 2. Estimated heritabilities, and phenotypic (below diagonal) and genetic
correlations (above diagonal) among carcass traits

Traits CW DP EMA BF MS
Carcass weight (CW), kg
Dressing percent (DP), %
Eye muscle are (EMA), cm2

Backfat (BF), cm
Marbling score (MS)

0.29
0.38
0.50
0.61
0.19

0.19
0.17
0.32
0.13
0.24

0.65
-0.07
0.39
0.32
0.39

-0.02
0.31

-0.28
0.44
0.16

0.20
-0.05
-0.10
0.17
0.57

Heritabilities on the diagonal, genetic and phenotypic correlations above and below the diagonal,
respectively

The genetic and phenotypic correlations (0.65, 0.50) between CW and EMA of Korean Brown
steers were correspond with estimates from Japanese Brown steers by Hirooka et al. (1996)
and many other literature(Marshall, 1994). The genetic correlations (-0.02, -0.28) between BF
and CW, EMA were negative for Korean Brown steers but, between BF and DP, MS (0.31,
0.17) were correspond with estimates by Hirooka et al. (1996). The correlations between MS
and others were lower or negative.
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CONCLUSION
The breeding objective of Korean Brown Cattle is pointed to improve meat quality, especially
for ribeye intra-muscular fat percent. The MS showed high heritability, it is possible to improve
that trait by selection based on individual’s EBV. Since the correlation between carcass weight
and marbling score was negligible, it would be more effective to select for each trait with its
own selection criterion respectively to achieve the goal. It is also needed further research to
reduce the time and costs for progeny test. It is possible to establish effective sire selection
program using ultrasound technique. Incorporating the ultrasound technique with young bull
performance test scheme is one way to save time for selection.
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